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¢ These instructional technzques7gere7degeioped for those . 7
1ndustr1a1 educatlon students who demonstrate  a need for addltjona{/

nsfruction in the areas of readlng, writing, math verbal and

ERIC

Aruitoxt provided by Eic:

" of readlng,;wrltlng, ‘math, verbal and visual. communlcatlon.

e . M : . . .

visual communication. Tneg were—written—ty—rndustr:aL—educatlon

‘teachers with a part1cula1 emphaszs upon teaching a bas1c skill

while reta1n1ng a major focus, on the subject areas of auto, woods,

metals, electronics, and drgftlng. . ‘ .
. ; .
Each of these 1nstructlona1 technlques were wrltten using -
the\?ame format and with guldance from an’ expert in the areas

—
. - — -
r R o X - . ! .
* c * N < S ’ . ) ' . ]
,\ B . . " . . ’

. In order to help gou 1dent1fg tho%e students who requlre
additional help with the bas1c skilis; a szmpie easg to-use

BASIC- SKIQLS CHECKLIST is prOVIded with each. subject area medule.

This Basic Skills Checklist will enable. you as the ?bdustrzal

.Educ&tion Teacher to better 1dent1fg those students 1n your classes

who requlre addltlonal help in the ba51c Skll%S.
\

a

°

’ EERS . -
. -

A Y

Addltlonallg, a BASIC SKILLS VERIFICATION FORM “is- prOVJded SN

whrch will enabie gou to ask gourischool s reading resource_
teacher, basic: skllls teacher, math resource teacher, gart ' Bill
Conferencing teacher, or grade counseiors,'to verlfy your

1dent1f1cation and prov1de QOUFWJth heilp 'in the instruction of

.

- . . TN

. : R )

€ : - - ’
. - L4

They may - alsp, be used in gour schooi’s readlng or’ math lab or 1n7‘

conJunctlon with gour schooi’s bas1c SklllS 1nstructlona1 programs.

. . . ¢
N -

o . : L v
R L,, . e i - g
These 1nstruct10nai technlques gre successful because your /

students ‘dre dable to relate reading, writing, math, verbal and
visual communication to. - their awn 1ndustr1a1 educatlon classes.‘

When your students succeed, theg feel’ good about thehselves,
good about their schools,‘and good about the1r future.

] A .

v
‘

_ U BESTEORY AvLALE -



*+ 7 ¢ CONFIDENTIAL'. Grade Class

B
” B ... - ' pate. . . A
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Lo . vBMucsmmmsrummLmlqmmmgge. o . '

The foliowing is a list of the baslc skziis (reading ;- ﬁfiting, math; ;ériai and <\

visual communication) that the student shouild demonstrate an ability in “for, the '

AAprurposevof employment or*adyanced*tra:nrﬁgzinathe metais*trade

4 .
v .

1. 0 Verbal. Communlcatlon. The . student neads addltlonal 1nstruct10n in verbal

communicatlon rr,any of the dtems below are checked NO. )
~ 1.1 - Yes ——-- 1ons or iﬁfdi’iﬁat.ibn given
I by the teacher. - ;gﬂr - L
ES , No __° : T e X o :
7 N R o le: The teacher lnfbrms the stu ent that safetg giasses ‘are
e . Coen requlred when using the grinder. Does the student use safetg
S R -glasses when’ Eé&hiféd?
e . " . . : e - .
1.2 Yes .’ The student asks-questlons ahéut 1nstruct10ns or lnformatlon not
E : y . understood.- A :
oo e ; ‘
s Ex gggle. Did the student ‘dsk questlons about ‘the operatlon of
;j,& & particular machine if it appears that he/she does not understand
- . 1nstructlons given? N : ; N ’
N -1.3 Yes student is able to applg 1nfbrmat10n and dlrectidns heard to
o N \Work s1tuations. L B : S
. ' iVé \ 7 Y . - - " . o . !
. T fkamwie‘ after rece1&in§ instructlbns on ‘the proper use of a
' SR achine; is ‘the ;Eaaéaé aiié to haﬁé a iésié‘uEEEEstandlné of

., hts operation? O

‘The student 1is able tOnverbally communlcate thh the ‘teacher and
other students.f o . A S

v - . . . - ! -

> . .

g v ’ . .
. -

Exa ggle.. Is the student able to conveg 1nstructlons/1nfbrmatlon

- to other students? : : ‘ {‘ : ‘ .

[

<

é 2 0 EE&E&EE The student needs addztzonal 1nstructlon in wrltlng If ang of the 1tems

. ‘below are checked yo: o

e .o . -

E .'j?;ijifégf The éfﬁaéaE 15 ‘akle to summarize: ‘and wrft
B " No : Eiéﬁﬁlel 2 ‘customer requests a certain type of weldzng job,‘ ’
+ c T g Is the student able to convey thls sequest in wr1t1ng on the
- b Ajob order form? : - s T SRR
- < S ‘;'-7‘, . . T ° : B : L T L . .

’ . .2 Yes - Thé'student is able to communicate in wrltlng 1nstruct10ns for a
“¥: _ .. .. job to be perfbrwfd. T . o - ,
’»Noii S e Lin B . . s

S  Example: .Is the student able to conveg 1nstructlons to another
EE o _student~about a jOb to. be performed at a later date9’
N TS N p :v h% . o S, - . .

. N Yyl . "‘;' .

ERIC
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- . l’ N . ;
~ ..ﬁ 7 ] . -(, 0 R -;
< ) The student needs addztzonal 1nstructzon in read1ng 1f any of the’
'1tems below are checked No o < o ; ,

The stsdent is able to read‘and un erstand JOb related materlals.

<

Example: Is the student able to read and understand safety rules-

and warnings (zncludzng the snop safetg test), Job applica ions,

job_orderS' and_operatlngflnstructlons_for‘machinesz,

- ! . -~ ’ -
h N

. 3.2 Yes . The student is able to follow step by step procedures izsted on
7 1nstructlonal/Job sheets: E

oo I Exa ggle., Is .the student able to perform tasks in.a. sequence
. after being given a demonstration and a procedure sheet to follow?
‘¥ .
4.0 Math: The student;needsaaddztzonal 1nstructzon in math if any of the items - -
3 below are checked NO . : .
C A oo _ T o .
4:1 ves _°  The student is able to read a rule. to.increments of 1I716th inch. °

et

-No. Cos ‘ ' ’ . : N

:‘ . . . - . : 4 . B ; . . -
. R 4.2 " Yes— The - student 1s able to calcuiate the amount and slze of mater1a1
‘ s _ ‘ v requlred to construct a project. _ ° o
‘No, ___ o . o @
' C Exagglé-« Is the student able to—calculate the amount and szze of
' : material requzred to bulld an engune stand? ; : . !
Ny "4.3 Yes ___ The student can. add and subtract fractzons., -
Ve _ a - . I. - S . Lo
-~ -  No Example: Given metal e dimenszonh.lsgtye student ap;eitgiadd
‘ i S or subtract an -amount o; metal in- Vrder to achzeve ‘the correct
L - - size? - _ i . - o
. Yy Ok . . . P i m‘;.i
4.4 Yes o The student is able to read a mzcrometer, ruler, ‘and Vern1er'
N 'calzper.v : e .
. No o . ' T T S R _
. _ '/.7” 7. :'7 : . e < N . L - v - .3-‘.“ ST >
° 4.5 'yeg __ THe student is able to compute pergentages and ratios. )
No _—_ Example: Is tnest’udent able ‘to compute the amount of metal
shrlnkage, glven the normal rate of shrznkage? .
jv, B R ’ ' '; : . L
5.0 Visgpal Communicatlon,77Tyeistudent needsiadditggna; Instructlon in VISual v Lo
communzcatlon If any of the items below—are checked NO: :
5.1 eYes - The:student ‘can understand working drawings and skétﬁhés. -/
No ' E&E@ﬁlé" Can a student, glvén the necessary metal worklng tools-
S . ;and mater1a1s, construct a tool box from a drawung prov1ded by -
L T ’the teacher. o - - O ..
. S P - - . -
; IDENTIFICATION Made by: - 3 ‘ r
]: . ' y -2
S BN . Pagé.3 B ";E; . s -
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A . BASIC SKILLS QERIFICATION FORN A
. : . o . ‘ — e L B
Stu&éht : . o N - .- Male < Femaile Grade Level .

: — . — T ST e
\Téééhér L - . - Fyiez,éiaés S e Date_ KX

'The Bas;cgskll;sgcheck List jegtecged) for ‘the above student indicates a need fbr
nstruc;iggai7§§§;§Eancem{q the basic sk;l{s (readlng,'ﬁriting, ‘math, verbal- orﬁA,\ :
vlsuai commun:zcatlon) The follomng 've'z"lf)\ftlon and recommendatlons are made:
IRY = T
o 'Lébké Eéédihg 5k111§ o AAAA—LECRS»Vérbal Communicatlon.Skiii:
> .. - __rLacks ertlng. Skllls LT e 7"‘ ; tééi§ Visual Communication Skills
.. Lacks Mathematlca:l Sklﬁs, . ; B
- : e o : . N\ -
- . - ) A o . . -
) o : ME?HOD USED FOR VERIFICATION
- ' . . R - . -
. Recent Test Scores: SO e . ]
: g P 4 *

. - e ~ Y - - . . ) N L :
R . . — _ - . . i . ~ - o - . v
2, .. Test, T . Score: . -) Date - . T

7 P ‘.. .~' ] T : -
s 0 (/ / ! :\ * .
. ” 3 — a“
; ; ; \ . -
- i
N . . N —u. ; i
‘ ' RECOMMENDATIONS ° R i
R ; . -~ 7 . | L . Y ' o - _r} . - . »
The following Instrictional assistance is recommended: '

“ t ‘””/f AN r:”~;] ] { ;.7:.l7 ) 0 a o Y - e:‘ l'
‘ o 76/ T S - . R S
Verification & R/ commendations Made By: - . o . Date;. i
] i e . . - . N o | ey T /

: ) ' ’
: . Title: ‘g . . _ 3y [

SR Co S
_ =

" FoLLow-vP Ty

oy
|
-

A Actie;/raken: : N e ce oy TS
N o - — — : - - — T - ,7 - o ﬁ-\ /y‘{ T -
. Resuffs: .. . ____ualified for advanced %raining gy ° . T A

. Results:

z d for advanced 'training. g =~ o g
S T PE SR L -
Quaiified for employment, in_ the-trade TS & R ¥

Lea ot o~ . ™ ' g

Other. L e — -y

o ‘ Téaéhéf /,5; I LT T L
° . - - K s - R IR S ek ) - .as
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— P ! e b -
, 1 * o o e . .
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S
. o - P
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LATTICE MULTIPLICATION T

7 wTEACHER MATERIALS: . -,

o 1. ConcepTs.OF Jecmtgue: f i T

*.;':f‘. Al what SKIEL will thlS technlque teach?

Mu1t1p11cat10n of whole numbers
? ~ S i -
by What student 1earn1ng problem(s) prompted the development
RN of tth techn1que? ' _

. S )
f : : Students do not know how to mult1p1y whole numbers
B o - e c S BRI

1"' B

'J;fﬁé;l _TEAGHER INSTRUCTIONS FOR THE USE OF THIS TECHNIQUE'

-

; ‘ o 1,, .‘,'- o - 0 L e
BN '
oo als Have your students fill in ‘the attached multlpllcatlon
‘. . =~ chart. They. should have their times tables memorized

;jbutalf they don't-they can refer to thlS chart whlle
7_d01ng the lattice: mu1t1p11catlon exerc1Ses

'B.F Read to your class the example Wthh shows how to do
lattlce multlpllcatlon . L :

I

L c,i-Have your students do the problems usxng thxs method'
of multlplxcatxon : : -

v
(O
Toerd

.,.u,&l,"..y . R ) . . P ;. . : ’ ~
3, SUGGESTED RELATED A,T TlEs‘*
e Give, your students wrltten multlpllcatlon groBlems whlch
- - will enable them to practice this metho& 0 ultlpllcatlon
;’f, . on word problems ol
T 1i- ‘ 1
e V , ‘
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STUDENT MATERIALS‘e
l STUBEﬁT INSERUCTIONS

I ’ { ' )
: ——a- _FL11 Ln—the—ﬂTimes‘Table—Ghart —If*necessary—you—can““*
- C . use this chart' for- refefence whEn you do the;; rest of
'~ the a331gnment : R -; ‘ -e

. 3

;ih;ffReaq the worksheet How To bo Lattlce Multlplfcation

— . b

hg;- STUDENT ASSIGNMENT _, ff(}égjj;

Your a591gnment startsébelow and continues on: STUDENT PAGES 2 5

T R .
- . : S e oW e

—

, IiMES'IéBiE CHART =~ = R T

< F111 in th§ m1331ng nunbers in each of the o . S
o blank squares. L T
‘|0 .'lf.:‘=zlg‘l¢l5le|7|a|9l P RS
7 : T 8
; = R
[ S

4
‘@‘

-

|olomt

After you. have f111ed in the chart check to see that
you have the corrgct .answers - You will figd the
correct answers in a math: book or. on afIIMES TABLE.

. _CHART like the one" you flnd on the 1n31de of a Beechee

Folder o L A - 3 , L
Er - Y ) - p o Bl : _. i
;_.:—!__l . ~ ,‘
N L 5 > ) ST o~
. R ’ X ol
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" Step 2

;'e;-' 5

Stepu&

" Multiply 525 x 35

Draw 3 columns aerbes the top and ‘2. columns down the_éi&e:
vt 3 | | ‘ ‘

Enter 525 across the top and 35 down’ the, side:

5215

]

— . L. -~

el

5,

3
15

lMultlply all the numbers fllllng 1n the blank squares.

Some of thls is done fors ybu ‘ =

Lo AR , : *If the answer
CETEIEl L ’,_4f?ﬂ”=;~' L is only-1 digit’
18121 f\ Y ,-vput "0" before .
1% 04)3 Y it to fillx din
4V 5 5 both parts.
/8

._m

Jy e
k1 )
\A\N'j'\“\
w0
N

N\.H
L

h 9

3%x2=6=06

Ybuf_pfdbiém.sﬁouid now look like this:

ol
&
N[O
(D

e

STUDENT PAGE 2

R

“HOW TO DO LATTICE MULTIPLIGATION -~ . "< . -

- H ' . . ;-;'
3 7

(W NE



Step 6

————

éétep'i

Step 2

H B . v

P

B S
"HOW TO DO EATTICE MULTIPLICATION

I'he last step is to add the numbers_on the diagbﬁéi;étartiﬁg
on the’ right.. . L : =

51215
Z

4

; e a3]
P 74| 771’ 5 :

The answer to 525 x 35 = 18,375

Do the. ‘following. probié” using the lattice method of
mult1p11cat1qn If necessary; you can look at the -
prev1ous example. - ' .
MULTIPLY 53 x 21 . S

- = o i
*hint: 2 columns across. the top

because it is a 2- dlﬁlt .umber

-and. 2 -down.the side because. it

is a 2 -digit number o

L Fill in 53 x 21
_ . T
STUDENT PAGE 3 o
14 ¢k



- Step

4

Step 3

"Step 5

v

~

o
i

~ . Multiply 53 x 21 - | o S S

sy L
L3 . >
L . . . ete

‘. Add the numbers on the diagonal.

1l
A -

Your probiéﬁ?éﬁéﬁl& Look 1iké.thi3j

The answer to 53 X

oE=1113 L,

e~ T . ’ R ~

e
i

e ' STUDENT PagE & =



LATTIEE MUETIPEIEATIGN :~.3"v.

4‘\ ——

‘Do these problems using the Lattice Method 6f Multiplication.
»;’ —_— -

‘Example: 49 x 26 I&fel.. )
: - 24 42 49 X ;@ = |7-'74; |
- i -_ :,’ zj S,’ B D :
1. 78 x 36 -7 5. 27 % 89 |
2. 96 x 47. - 6. 89 x 32
N
3 43 x 77 7 57 x 34
S L
4. 64 x 36 8. 83 x 24
- s
EXTRA THINGS THAT Yeu EAN Do: <
Make up more problems cf your own ﬁéiﬁé larger numbers; example:
432 x 1976

o STUDENT PAG, 5

o - ,f'ig; | 1.6
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HOW TO READ A RULER .

TEAeHER MaTERIALS: - Lol e
1. CONCEPTS OF TECHNIQUE. R I
L Vo 5T
"a. What SKILL WLll thlS technlque tea’ch9 ;}{ f}_§.' é.q» P

Teacker INSTRUCTIONS FOR THE USE OF THIS TECHNIGUE:

'What student 1earn1ng problem(s) prompted the developmentj_:
”.of thlS technlque9 . ol :

This technlque w111 teach the sk111 of math in the machlne
shop or metal. shop and the use of the standard U.S. ruler.

- It will also acqualnt the student w1th the use of simple
' fractlons

-

L.t

Many- students mave not had- he opportunl —to_use the ruler
and have mnot - been exposed to measurlng le ths;m:, o

néké'yéﬁf regular presentation on'thé uée'ofrthé,fuiéfﬁliw”~‘

an
b:  Give a post test to all students
. ) ) &\ y .
.c¢. For those students who * had dlfflculty, have the student
" ask one of their parents to help them complete the g;compan -
ing. materlal . _ _ L B
;. - . . . - N '%
SUGGESTED RELATEﬁ;ﬁC‘TIVITiESi o X

* ; = i »';'L; 1 . .
Develop other activitiesiwhich-involve the use 6f the ruler.’

i
|

i
3 R 7.
a | G
ol T ; <
Lo “t . -
‘ , 18 ]
\ 2:1



i

HOW TO READ A RULER

‘ ":;.EXTRA ,;_T;H;;}NGS__THL‘F‘V;YQU EAN Do:

STUDENT NATERIALS o |
1. STUBENT INSTRUCTIONS S o Y~
. g S e
a. Machlne shop and metal sho measdrements. usually require
the usé of the ruler: to de ermine how long; wide, or high
- 'your part or project is:.. The materlal in this packet will
a heIo you learn how to use _tHe ‘ruler. =
. " b. Take home one "How To Read~A Ruler worksheet and ask omne
: - of. yonr parents to ' help you learn how to use the ruler
c-—_Stndy the materlal carefully _and then determlne the m asure-
" ments on the "How To Read A Ruler" worksheet. i
P d;’ When you have- completed the worksheet have one of your
parents sign_ at the bottom of the sheet ‘indicating that
o they have helped you- learn the use of the ruler.
2, STUDENT ASSIGNMENT ) o

7 v

:-Your ass1gnment 1s found on STUBENT PACES 2 AND 3

o S S
e B

P~

¢

,_Look for various obJects in your home that you camn measure. for

?,the width of your TV screen .
R A s L
. Sl =
< = o
;. ; 2 R 2 ’ _4
a .
o " \ : ,;,,”..
., _ " ¥ 7 .
7 ’ =
' i
S R .
. TREN T g e I R : :
» -:.' " ," - . : . ) “ . . ) I . . . -

-

STUDENT PAGE 1

P ____._w_..x__,.____. )
. y B -

¢

E&amples : w1dth and length of a table, .

L4

5



~ HOW TO READ A RULER
" '

s

The standard U.S. ruler 1is usually 12 1nches long and each ;

inch is divided into 1/16th, 1/8th, 1/4th or-1/2 inch marks .

y =7 ¥ 2 =2 2 TS == LA

" These units of:measure are_ shown by markings,; the sixteenths

being the smallest, and the hatf-inch mark the. largest: Here

are g%me common equal measures shown in fractrons

w9 .1 o o
= o , § T ~

1l

: T \7;’

= = 3 -
- L,

2
8

3

8

4 _ .2 _ 1
45, i - . .
B8

6

8

7

8

Note that each fractlon is always d1v1ded by 2, so that the
fractlon is reduced to 1ts lowest terms _ .

Example: —f= * —~ . %7

. in‘; 2 44: . 8 _ 16
| L2 & 8- 16

3 Yfle T ok ‘ j’r’-u;/6 _% , %%

' 6 o o 8

A R 9

| | o i

- — >

Uy



HOW 70 READ A RUI:ER

Wfii‘;é’ the corréct mea Surements on the 1III€S prov1ded to the left.

-y |

VIR W NI OO 00INOY Ut B W NG
I
|
K |

i
[
y
=

-

-

=
-
F

-

o

shalely ”i‘ih A AINARRRREE d

|| || |J -|LJ !

LD 0wt HLIN = O v
|
|

- : _ 4
. O - . o K
‘arent's Signature_ - | 4 S ( Date__ .

STUDENT PAGE 3 -
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MARKING LINES FOR MELDING . .

" . (Measuring)

il




. ‘2

3

a:i What SKILL w1ll thlS technxque teach9‘;

‘ a. Demonstrate on the blackboard w1th a yard stlck how

0 WARKING DENES FOR WELDING T s
TEACHER MATERIALS : _f'l" .;‘f ,“1‘-,”; . jﬂft.-,. :

- - L R A
1. CdNCEPTs o TECHNIQUE. o 'Fg R s

\

metals class - LT R A

b. ] What‘student 1earn1ng problem(s) prompted the development

of this technlque9 S . o S A -

Student oftén are unable to &raw parallel lines w1th even‘

“spacing: - A T s

TEACHER INSTRUCTIUNS FOR’ THE uss OF THIS TECHNIOUEJ

b
+

“to draw parallel lines.

.'H; Demonstrate the errors. made when one falls to watch the

spacing all along the lines. T
c;”.Demonstrate drawxng parallel llnes by us1hg gulde mafks
.y whlch are evenly spaced ;;. e =
§g§§5§TEB REtATEB ACTIVITIES I

Haveéyour students name S1tuatlons 1n real llfe where parallel

-lines exist, for example,' rallroad tra ks walls of a room,

tlles on a floor etc. s 1 - T : }-’
i : o s ' ; ' :
. ) : . SLd
' e T
‘ . ’ % Y]
* T ~ . A
_'...; X _? -
o ’ - K -; ‘. L
23 ’ L
,§ ' .
‘3.
> i; _ A




oo~ .+ ,MARKING' LINES FOR WELDING :
'-iSTUDENT MATERIALS. 5 ’;i
;ﬁ,_SIUBENT !NSTRUCTIONS - .

";E;- USLng another blank sheet of paper and afrulerwfmark

a;'.HSIng a blank sheet of- paper

rone inch_ apart Do: not use a

3

parallel 1ines 1/2 1nch apart

draw parallel l;nes about

ruler ox, stralght edye

e

EE;'-On another blank sheet of paper draw another serles of

: .

T > et 2 N B

R+ . . L e o -n
- :

" ghide. dots,. then draw linés. from' dot: to dot. ' "Sgace
. the lines enuadly 172,inch apart, then 5/8 inchgapart;

then 3/4 inch. apart, etc.’ w1thou£ slldlng the ru ler e

= -along for each new; measure.

1lines to be suré that they‘are parallel.,

\ - .o

STUDENT ASSIGNMENT e

‘\'.

L d

[

-— : A

Your a351gnment is to compiete 3 sets of parallel lines as

descrlbed above;<‘ B FAZE

- *

. - s . . o
S es o~ L B : ’
. . js . . . R -,
o | S X - X b s 9 X C . N . .
: . L~ . N . . -
L. T e . o . - - i EEE Y

A'}df After each‘drawlng, hold aup” your sheets and look at vourﬁf

S

= EXTéA"THiﬁéé THR?;YQU”CAN_DG;
;'WJ u;_%;;.Poxnt out ow welders mark gulde 11nes for cuttlng
- " B o R - —v». RN
. b: Make ‘a. collectlon of nldtures show1ng parallellsm in
the’ world* N N : ; Lo :
i : ’.:‘X’ 3 . ) - crl
\l ’; t [} —_ . - W
S v : ! '
' ’ \/ o ’ ) ‘ 24
i N STUDENTﬁPAGE 1 E 3.2
L . . .,?‘Y. : ? 7”7'7




< b %

LN

.

o

al




b ;' L - i " ; . “ : /~
g THE CGRREET SIZE RIVET e
7;7”;*.77777!7:7 ”- : | ~ R ,i;‘ ( L
\ TEACHER MATERIA‘LS:“ S FRTE ) |
1 CONCEPTS OF TECHNIQUE" TS , | P )
: == e Fe R T S
éi_5WBa SKftb wxll tﬁxs tefhnxque teach7 - :';‘g}‘ﬁ{ <

11

"&&'tibn and multxplxcatxon of fractxons

Heg
W
T
s
Ny
a.
=y
D!
o ln
ﬁf
!-‘-‘

‘7of this technﬁque? .

O S ‘ R : .
. _Students ‘lack necessary math skllls for determlnlng the
";"correct ‘si e rivets needed for shbp work

iy : fathe rlvet 1ength “on the T
'chalkboard Wotk™ sample ‘problems for the.class. (The
- formula is found on . STUDENT. PAGE: 2 AND 3). Carefully
lescuSs the examoles on multiplylng and addln? fractlons;

- ::,','.' FR
'ﬂle"Pass out the lnformatlon and worksheets about rlvetsftgf
S~ your students ‘Have: them do the math problems Go,overrV
: '~the anSWers with them {; T St i

Lo LA

: -



Q.
IC

E



ST THE CORRECT SIZE RIVET

' STUDENT. MATERIALS._

-“1;f_sTUDENT INSTRUCTIDNS

Mg tof fipuring
R correct rlvet 1ength

2 ‘rlr;' . V'U s . - - ! 7-; o 7'7
" b. Study The’ Rlvet IInformatlon Sheet, and work out the math
_ problems on th,ciglorksheet ’ ) _ S
CTel e | SR
; ;.UBENT ASSIGNMENT o L ' o
: ;,'-.Your ass:.gnment is found on STUDENT PA(‘ES Q-Lg,

. 3;“;EXTRA THINCS THAT Yeu GAN Be.




RIVET INFORMATION SHEET

Metal rivets should be the proper length for the materlal to be
iveted. This is the formula to use when figuring the length of your
ivet. The rivet should. Sthk out past the’ materlal to be riveted.

1% x dlameter of rlvet + thlckness of materlals to

angth of Rivet
. .be rlveted

3

’ Pem— ~ e i b~ re— .
519 )
. 3
>
o iy W
RAMPLE : ‘ :
FORMULA: = 1% x o=+ (=5 + =)
STEP 1: Make 1% an improper fraction:

\J7SiE£f2: ”i.Vg'MultIply —7— X dtameter 6f rideer -
L7 Y.iTY . To do this you nultlply the numerators and’ tﬁen
~ the denominators.

s " Numerator ——._3  _...1 = 3
T ‘ Denomlnatorf—e+ 2y At F
STEP 3:  Add ‘the thlckness ‘of- materlals o
- -+ To add l;keff;ag;;gggiyguiadd the numerators and
' . bring down the ‘denomiinators.
_.g_L e
_“7 s E; . R !
+ 1
SR - SR
3
STEP 4: . Add the figure fr m SIE243 to the ftgure from‘éiﬁigz

;; ' PR , ’ _' ' Y




THE CORRECT SIZE RIVET

"INEORMATIGN SHEET

\‘.«

o

ﬁﬁﬁﬁﬁii;' B 1% X diameter of rivet + thxckness of materlals.
L 15 x ¥ + (& + >) ‘ e :
STEP 1: _ ‘Make 1% an improper fractxéﬁ;
o= = enE o 3 ‘ ]
\; ) o B - 2"
STEP 2:  Multiplyr—3— x diameter of rivet.
o3 Ax r .3 T
STEP 3: - . Add tﬁeith;ckness of waterials. To add unlike fractlons
" - .. you have to fInd cofftmon denominators.
_ 1 2 .
l 1
f —zz;r
3
4 )
‘STEP 4. 7,#_}Add the flgure from STEErS to the. flgure from éfﬁ? 2.
| f‘\w%- S 3' j"'.;’ﬁ zqu' G 3 g '
- -6
. Z; ’ -

ance there 1sn t a slze 6/4 rivet  this. number: has to be. expressed_

.das a mixed number Thls 13 done by lelng the denomtnater into the" .
numerator SR _ G o :

l a iQZ,

. =

) 4o S :
2 . R N

There isn't a 1 2/4" rivet: The fraction 2/4 has to be simplified. ~

To do this you divide the largest number you can into both the
numerator and the denomlnator




' Answer these ques®ions:

these problems.

. Length of rivet.

o

THE. CORRECT SIZE RIVET -~
WORKSHEET |

!

Look at the previous examples to.figure out

&
1% x diameter of rivet ¥ thickness of materials,

)

=3 .1 f1 1
7~ %78 +<16 + 16)

X



NUMBER BINGO

. ';‘-7\ “'
. (Fractions/Decimals) -

\\

g Metals . Math 5
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TEACHER*MATERIALéi_fif'hff;:“ R
1. CéNééPfs OF - TECHNIGUE. D PR

;a;; Wha§ SKILL wrll thts technrque teach9;

PR

- This techn; ne will heio students to read common fractlons R

'~ and decxmais aafféaE1y B , R

b: What student 1earn1ng problem(s) prompted the devebopment

of this: techn1que7,' -
\\,

Students cannotvread fractlons or dec1mals \\"_
i . _ o — ) y P i" : o s
2. ;'EEACHER'iNéTRUéTiéNé FOR THE.UééfOF~THIS,?E§HNIGUEE .
o < 7 ' e a

"a.'-Thls exerc1se can be used as a warm-up act1v1ty‘to get your
students thinking about dec1mals For example, 1t could be .
used prlor to a 1esson on read1ng a m1crometer

b. ‘ThlS technlque is a bIngo game where—you read off'g fractlon'
or dec1ma1 and your students have to*recognlze these numbers.

c. Before playing- the game discuss briefly with your éiass 10ths

100ths and 1600ths and decrmal place values ( 1, 01 .001; )

d: Explarn to your students how to. play brngo Make sure when
your students draw a line through the number on theIr cards
that they do not-cross out  the number completely

:a
e Reproduoe these sample blngo cards or—make your own.
f.“ Cut up the '"numbers to be read off" for easy use in the
: bingo game. .~ S ' : L
~g.\ 1o order to arouse student 1nterest in” the game you may want
S to offer a " prlze
3, SUGGESTED RELATED'ACTNITIES}E" ' \ '

g |
'

Play the pame &gafn having a student or students read the - ¢



. NUMBER BINGD -

Numbeérs to be read off: . Ly

¢

TG00

A
1}

“;“. .

Lel

LY
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© SAWPLE BINGO CARDS' o :
' coT " e ::: _; ’ g '?. '
. R -, . : 3v

E—
.
e B
1
-

o

N

.-‘
—~
.cl
O

Ly N
|
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NUMBER BINGO

L [ RS

N
1!

: .STUBENT MATERIALs-'f S | : S ‘
“vyliq'STUDENT INSTRLCTIONS | -

a. You are. g01ng to be piayxng a bxngo game As your teacher

s

calls off a number .find it on your card and draw a line .
4 " through the number as it is read o S : -
: -? b ﬁPlay untli you fIll up one row or columq of numHers
2. tSTUDENT ASSIGNMENT R I R
Your Eeacher WIil give you bxngo cards and will call off the
numbers for the bingo' game.
...7. - I R e . 7 ,?\ 3 . - B
3. ExtrA TertNes THAT You Can Do:
Practice reading a micrometer. |
L : ' g ' ‘ o ’ e
i 2

A
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SHor PROJECTS

Usine FracTions Ans DEcimaLs To PuiLe MeTaL

- I
L

S~
’ i . b B

r

N

CMetals Iisé'th;is/

/ .
i g§
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N
. i
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(Converting Fracticns To Decimals)



- USING FRAGTIONS AND DECIMALS T0 BUILD ;:.' - fft-”
K3 i ;‘wf METAL SHOP PROJECTS | - - Co

TEAEHER.MA%E&EALs: L A R

1. CONCEPTS OF TECHNIQUE‘

a. What SKILL w1ll thls technxque teach? R o

ThlS technlgue w1ll teach the math sklll of convertlng.
,fractlons to decxmals Do CR . :

.

. b. What student 1earn1ng problem(s) pro&pted the development

of:thls teohnxque9

3:;f . Many students’ have forgotten thls Sklll from,

Tor have not been taught thls method of f1nding decimals

2. - TEACHER .m's'jT‘Ru'cn_\onsl FOR THE ‘USE o m"}s T_E‘é;qmeue:- 3

L - a: ‘érésent{a lesson—on the conver31on of fractlons 'to H%‘J
- o -déét@als Remind students how to round. off nunbers.' g
‘ b, Have your students study the accomuan§1ng materxal and
' \work the prohlems 1': . .
. Check answers and rev1ew any problems t t'aréfinéofréét;
. 3. SUGGESTED RELATED ACTIVITIES: _ S

o

Give your students a list of decimals to convert-to fractiong;

L
IRt




ST USING FRACTIONS AND DECIMALS ﬁ) BUILD
e METAL SHUP ﬁR()JEﬁTs |
} au _
STUDENT MATERIALS' (, ' ‘ — 55
- — : T j_:n"i::ﬁb::$
i__l-. STUDENT INSTRUCTIONS : L oo
- a, The materials in this oacket w1ll help you cpnvert
) _rfractlons to dec1mals e * _ . 7‘_”i
; hfﬂ:Read and study the materlals on QTUDENT PAFE 2
c. 'Work aiiaproblems found on STUDENT PAG %f? 7
d. .Have your teacher correct your answers - -
K 'f_e; Review your problems to see ﬁhére you made mxstakes
RS .&y I S L i ;
> g, 'STUBENT ASSIGNMENT e
< ,ﬁ' .

- .- o S . R ST - Ty

*\ ~ ‘ ' : . A . ! ..i -
»
k

3. ExTRa Tuines TuaT You Can Do:

- ':rf

S -Practlce this skill w1th dlfferent fractlons and 1et your ..

' 'teacher check you ek . LTTehl s L

- P
o -
' L auind
. e
“ ' e
. P ———
.
N
[
t —.
,—
— - .




e 7 USING FRACTIONS AND DECIFALS TO BUILD T
ST METAI: sHoP PROJECTS_ i

SN -

The changing of fractlons to dec1mals 1sfvery'important’ -
espec1ally when worklng in the machxne shop: ' Many -times a size. '

IS given In fracttons, but 1E will help to. bevabié to ﬁeasure

_in dec1mals S - o ;' S | “#*

. .
— : L

_ Remember that ji,.j;ﬁ
tthe top number of a fréctlon 1s called the numerater and the h 7 '
bottom number of" a fract;on rs caiie& the denominator To find
'the dec1mel equlvalent you d1v1de the numerator by the denomlnator
or if you forget the names of the numbers, d1v1de the bottom number )

o
r‘
(118
('I‘
U)
7
e
o]
o]
('I‘
U‘
A
c.‘
w
H
o]
sn
t
ol
(D
l'h
- R
[y
0
ct
L
“Q 1

'.3
o
H’l

g

1nto the top number. Lo A, co AR
: e s : R L
_ i . . Lo L R

) ~

: §du riow notice 8 does not div1de ea51ly 1nto l ' sO_you add a
~dgcimal point to thejfifht of the.one -and add threé '(3) zeros.

"~

N,




KUSING FRACTIONS AND DECIMALS-TO, BUILD e

METAL SHOP PROJECTS . NEREEE

3,
-
X

PREm—

(Wrxte your answers. so that they have tﬁréxe decimal plaéés )

u'
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A
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MEASURING WITH DECIMALS |
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. : (.Dec;:imals)_’ N
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- HEASURING WITH DECIVALS

TEACHER MATERxAts-

g

1.

a. " What SKILL w‘ll thls technlque teach?

'b.. Give a post test on addlng and subtractlng dec1malsi -

CONCEPTS OF TECHNIQUE.

ThlS techn1 ue will teach .the. math sk;ll of ADDINGgand

SUBIRACIING—DEClMALS—ln the machlne shbp and metal shop

3

What student learnlng problem(s) prompted the development

o

o of this- technlque9

Many students have dIffICUltY‘addrng and subtractxng :;lr

o dec1mals because they forget to line up decrmal points:

‘TéXcHER'1N5T§UCTi6NS réR”fHE uss‘or;fﬂts;jscnﬁfﬁuss

tractton of decxmals, : Vo

ko0 all students

~c. 'Have those students ‘who had dlfficulty study the accompany

—ing materlal and work the problems on STUDENT PAGE 3,

d. Check the answers and review any problems that areaﬁh
incorrect. : A P

SUGGESTED RELATED ACTIVITIES.

Céﬁtiﬁﬁéll? fé%iéﬁ”tﬁéﬁaﬁdition and subtraction of decimals:

i1

7.1



.. MEASURING WITH DECIMALS
STUDENT MATERIALS-* - 3; S

1.

cf'.Have the teacher correct your answers

STHBENT INSTRUGTIGNS

?

E;,_Work all the problems n.[

7&2,3Rev1ew your problems to see where you made mlstakes

o - .

STUDENT ASSIGNMENT

-~

Your 1gnment is found on STUDENT PAGES 2 AN ?

,igszXTRﬁ7THINss‘THAT You Can'Do:’ - -
‘:“l - e U— -
’ UgefafSears or Penny s e@talog and add the prlces of
. dlfferent items for: extra practice. o
B . ) _ ‘ ,
.o . . - ‘L
;%,' B ..:|I-' . o . b
. : N & 7
. v '
.&'&u‘,x\; “ . \

PREERS

7:2
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.
-

ADDITION AND SUBTRACTION OF DECIMALS -

éiﬁﬁ?'éﬁiﬁf

" The additlon and subtractlon of dec1mals is very -

important in the machlne/metals shop. You must be able

to performethese operations in order to machine your g
project or the parts you are maklng SO they are the
exact size. .

The flrst step in learnlng decimals is to know what

eac h place lS named before and after the dec1ma1 poxnt

- :Q -,
~& % s :
2 , T
§$6, ' ég »64é7§? -
F¥ & & FISF
g L % 45 TFS
FE To FHILR
i ) A s
T FTEFHy S 56
R TS T
00 ,000s0000
[ L2
EXAMPLE ,
.125 ====-== There are three numbers to the right of

the decimal point, therefore you would read.this number as

one hundred twenty -five thousandths

Next, the number: - 062 ' Agaln thefe are three nlaces-

45beh1nd the decimal point. This would be‘read as sixty two -
' thousandths.. ‘ :

‘iiiiiii** : ’

" When addlng numbers with decimal p01nt§ always remember

tovplace decimal p01nts vertIcally .
&

EXAMPLE' - R s | -
Add 5. 125 005, 24. 61.5 - 5.125
' | ~.005
1. erte numbers in a 'eolumn so that the - 24,

decxmal points are all in line. © 61.5_
[ 4 .

éi ?If a. number shows no decimal point orie

Thus "'24" can be written "24." in this 5.125
example. Also; after a_ decimal point, . 005"
_ zeros can be used to fiLl decimal places 24,000
~ following the last number. Thus 61.5 can - _61.500
¥ be written 61.500. In both cases the -
: - decimal point in 24 and the extra zeros 90.630
\ in 61.5 do not change the value of the To-
‘ numbers

e P
[l X
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"ADDITION AND SUBTRACTION OF DECIALS -, .

- e Hoa
hd Vl: o

" ‘Add the following: . - ' e
~_*?i;§-é.?; 025, 25, 4.5, 100.1. Tl

2.) 52.625, .005, 72, 98.6
- é;)é-éé; 586;.52, .3,'1;.010

Remember when adding decimals that the decimal pdint-in
your answer is in line with the decimal points in the

‘numbers that you added. _

T4

. “I., F

_, When subtracting decimals, the same procedure is followed
as in adding decimals. Remember. to keep. decimal points

~ in line. Add zeros when needed.’ . , S

. 34 =562 . Y 34,000
| R 2.5.625

oo Tans

1. s4.2 2 98367 - 3.) 34, ‘/kf
- 22658 Cieser . -2

2

5739, . 6. 8456 .
- 7:06 -~ - 31726

hea T
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; REApI'\iG A MICRU”\ETER -
r”?;;:';l;,y#r ai '”.Ef;;z. " ' R P T
TEACHER MATERIAtS S
rrrrgf* .
' h\ : . -
‘a. What' SKILL w111 thlS techmrque teach7 ~
This technlque,wrllfteach the skill of math, especially -
. the addition ofidggrmaisi It will teach the student how.
-~ . . to read the micrometer when measurtng dlameters and flat
" _ stock. ’,4; - __,,:' L S S ,
br"What studentfiearnxng problem(s? prompted the develoRment
. of thls techn1que9 i ST _
¥. 7 "Many students

da ,' . o Pl e Lo f ] : o '4 J o

7-‘Many students cann grasp the addltlon of dec1ma1s when
. 1t is shown on ghe i ‘ o

Crometer

:g .
) read1ng the, m1crometer, =

* have them take the aceompanylng materlal home; and ask one

of therr Darents to help ‘them learn to read the, mlcrometel
;-,Have onerof the1r parents sign’ ‘the last page to 1nd1cate
> helped the1r son or daughter W1th thls a551gnmer

cor
[

— T B . y

. -jSU"GGE-s'T,Eﬁ;RELATEE i%fe,.ri VITIES!

-

"rContlnually review the use of the microneter an& have students
'.practlce 1ts use. : : D

. o e AR B "
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- AU B S % Sz
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1 STHBENT INSTRUC‘TIONS T r L "_‘ r
‘a;' The 1nformatlon 1n thlS packet w1ll help you: 1earn how :
' to read a mlcrometer o, ;?af :
’%fﬁﬁh; Take the attached materlals home and ask one of your :
o ; parents to help you learn how to use the’ micrometer g
‘o - i
BRI ) Study the materlal carefully long ‘with the examoles
"+ and then determine what .the mbasurements are on thg
: worksheet - , B E . ‘L'?
d.¢ When you have complet"jthe worksheet,vhave Qnefgf your_
parents sign at the: b tom of the shéet’ 1nd—cat1ng that
g they have helped you 1earn h0W7t0 use the mlcrometer :
2. STUBENT ASSIGNMENT.. ERR:
Your ass1gnment is found on STUDENT PAGES 2 4
; 7 ’ R p
'wxll give: you for ‘extra praetlee jJ ‘/'f“;' o S T
: ‘ % N SURE
i ¢ ‘ ;‘\.
IR v )
& i ' i . #
- : <3 "R
T L 5 L Lo
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READING A MICROMETER ~

) o o - ) L - -
“l‘.- ' . -

In order to relnforce the teacher’&nstructlons we would

like for you to take a few minutes to review the use of

va mlcrometer with your son or daughter.-
: o

The m1crometer is a tool used to measure the. d1ameter or ';

thickness of an object: Mitrometers vary.in size from a

oné inch' (1”) micrometer up’ to a micrometer so large: ‘that

you cannot use it without help: ‘Micrometers are named

accordlng to the limit of what they can measure For example-
A N A S '7 zé",; oo - T :

R .
Y - - h .
) . Loae "

A‘ﬁiéfaﬁétéf that measures from:

w7 - 0" to 1M is called a one-inch micrometer..
. . b N .
) l ‘ta 2” is called a two- 1nch m1crometer
T%" to 3" is called a three 1ﬁch m1crometer
éllf@tgrqmeters read the same regardless of what size mlcro-
.metér you are u51ng N . , -
Each, part of the mlcrometer has a name The micrometer below
has all of its parts labeled: - , ' ™. ' -
.:‘ ] ‘. V M __:;; ’

me;xsuﬁwq ' , o
ERLES smuDLE NuT SLEEVE er45LE T RA1CHET STDP SRR

':lil o \Ejlyiﬂi 7f;i%;l; ?;———72—1J e : : |

- ANviL

i 'uwh»a)' ::jj:) S
-5y “' - oo . . T
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SEARTRMA A WM ADAMETED - L A S
READING A MICROMETER ~ ~ .~ % =% ©
This is an enlarged view of tﬁéfﬁiéfaﬁéféiglééiw’.é and thimble. f
B 4 - 7" = R , ¥
2. 23— |,
i e=_3 = .
f] o TN T e .
a o= 1
) P St B ) )
! : B f— :E?ilfF‘ ’
V. o ' fgffﬂfi;:
e 250 5. o0 ,

Note that éeéh 11ne on the sle ve measures 025 réad es twenty-.

measures .100; read;as one huﬂdred thousandths (No 4) Each
division on the thlmblé measyre
. (No. . 5)

¢

DIRECTIONS: . - . ‘ L :

To determlne a reading on the micrometer, look &t the last numbered‘

“line showing on therleeve On the illustration above it is the

number 3, so _you_have .300. Now look to see how many .025"Lines

.are ShOWlng on the sleeve between fhe number 3 and the end of the -

' tb;mble In this case there is one .025 line showing. You now =
have 325 Look on the thimble and you hotice the number 5 'is

Iined.up with the index line. You now add .005 to :325 which gives.

- you a reading on the micrometer of 336 (read as three hundred and
thxrty thousandths) ‘ ' -

-

i
;
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Find the readings

v

. t .
A . ’ " =
' - ’ . : e P B P
. I - . M

READING A MICROMETER

WORkéHEET RN _”';;vf.ﬁ-' S

,., B : g - N

. ER PR T .
shown below. . ; _ Ay

a '17 . -
llTllrl,l : ig

—

. SN .

Pate: '

Parent's ‘signature:

2 34§ § g c:,W R

: 3;T||p||.‘;] lITrr;.;,L:?'I:SZ 7

' = ”m:i:fur;~}lffy N
= " ‘ = ﬁ"ﬁ!\i‘tﬁm ;
: (8) , L

. . ~ BRY T .
i, ' :
i o

SR

S
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THE>FOLLOWING INDUSTRiAE EBUCATION BASIC SKILL INSTRUCTIGNAL* S

TEEH&}@UES ARE AVAILABLE FROM.;_

- VOICE (yOCATIONAL O:CUPATIONAE INFehMATION CENTEery

.'721 CapiTOL MALL

FOR EDUCATORS) '~ =~

7 SAcRAMENTo, CALIFGRNEA 9581@ Lo ]
’ ‘ ° L ,‘ v' ’ " . ' 7’ \7 S .:,‘

“LearninG To R
~ "LEARNING: TO}

“?”LEARNING 10

- "LEARNING TO
~ "LEARNING TO

“LEARNING TO

".EARNING. TO

__”LEARNING To

-

"LEARNING TO

"LEARNING TO
,”LEARNINE TO .

'”EEARNING TO

- "LBARNING- TO

"LEARNING TO

'REAB AND, WRITE THE WOODWORKING WAY
o MATH THE WOODWORKING WAY" |
VERBAttY & VISUALLY COMMUNICATE: TME WOenweﬁRfNE WAY

DO MATH THE AUTeMeTxVE Way”™ - - : 7
VERBAEEY & VISUALLY COMMUNICATE THE AUTeMGTfVE WAY

'(».' N
i .

'. LY

~ '.'.' : o . "- %‘ L

| ﬁLEAENiME To READ AND ) WRITE THE METALWORKING WAY"

DO MATH THE METALWORK}NG Way”

'VERBAEEY & VISUALLY COMMUNICATE THE METALWGRKING WAY -

-

'READ AND WRITE THE ELECTRONICSVWAY

Do MATH THE ELeeTrRoNIcs WaY” oo
VERBALLY & VISUALLY COMMUNICATE THE ELEETReNxcs %

"v',.-' ;

t "
READ AND WRITE THE DRAFTING WAY”

po MATH THE DRAFTING Way” o - |
VERBALLY & VISUALLY COMMUNlCATE THE DRAFTING WAY
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